[Involvement of stress-induced hippocampal synaptic potentiation in the novelty acquisition].
To study the influence of behavioral stress on hippocampal spatial learning and memory, we used the freely moving rats that had undergone chronic implantation of a recording electrode in the hippocampus CA1 region and a bipolar stimulating electrode in the ipsilateral Schaffer collateral-commissural pathway. The field excitatory postsynaptic potentials (fEPSPs) were recorded in the absence of exogenous induction of high-frequency stimulation (HFS) or low-frequency stimulation (LFS) and reflected the effect of stress on the hippocampal spatial learning. And we also investigated the change of hippocampal synaptic plasticity when rats were re-exposed to the same environment at 24 h after novelty acquisition. We found that exploration of a novel environment induced the hippocampal synaptic depression in the rats with stress-adaption, whereas exposure to the novel environment induced the hippocampal synaptic potentiation in the behavioral stress rats. Furthermore, re-exposure to the same environment no longer elicited the hippocampal synaptic potentiation or depression at 24 h after the first novel acquisition in the behavioral stress rats. These results demonstrate that behavioral stress induces the hippocampal synaptic potentiation under novelty acquisition and further damages the hippocampal spatial learning and memory. However, the stress can be adapted by re-exposure to the novelty and thus does not further damage the hippocampal spatial learning and memory.